metabolic diseases. Immunization is intended to prevent the excess mortality associated with influenza epidemics in this high-risk group.' However, overall vaccination rates among high-risk patients have been as low as 10 to 15 per cent according to the Center for Disease Control (CDC).2 These low rates have prompted us to study influenza vaccination to learn more about the general subject of health behavior and to find effective means to promote healthy behavior.3 Although research efforts over the years have used different constructs to explain the effects of personal, psychosocial and environmental elements on health and illness behavior,4-8 we chose to study the Health Belief Model (HBM) as formulated by Hochbaum, Becker, Rosenstock and others. 8 The HBM is a blend of social and psychologic theories, particularly value expectancy theory. The model predicts that an individual's perception of 1) susceptibility to a disease, 2) severity of the disease, and 3) benefits and costs of the action to prevent the disease will determine the likelihood of the individual undertaking that action. The HBM suggests two common determinants of impulses to action: 1) the value placed by an individual on a particular outcome or goal and 2) the individual's estimate of the likelihood that a particular action will produce the desired outcome. 9 The model has been tested in a variety of settings involving symptomatic and asymptomatic health behaviors.10"4 Our initial study of influenza vaccination behavior during the 1975 vaccination period validated a variation of the HBM (Fig. 1) , and showed positive correlations with compliance and the elements of the model. 3 The study also demonstrated that a reminder postcard or "cue" was an effective means of promoting vaccination. Our study, like many others, was retrospective, but even in this retrospective study, the model explained a relatively small amount of variance.
Two more recent studies reported higher rates of correlation of the HBM with compliance in the Swine Flue immunization program. Using logit analysis of data collection retrospectively, Rundall and Wheeler15 reported that the HBM accounted for 34 per cent of the variance in the use of vaccine by senior citizens. Cummings et al.,16 in a prospective study of Swine Flu vaccination, explained more than 40 per cent of the variance with predictor variables, which included the HBM, measures of behavioral intention, social influence, physician's advice, socioeconomic status and past experience with flu shots. Path analysis revealed that most of the influence of HBM variables on behavior was mediated through behavioral intention and that physician recommendations showed a substantial direct effect on vaccination behavior. Sackett17 has reported that, in contrast to retrospective studies, prospective studies of the HBM have shown inconsistent results. He believes these results to suggest that patients' health beliefs may result from, rather than cause, compliance. In the Canadian study of compliance with antihypertensive theory, beliefs changed to coincide with compliance: after six months of therapy, but not before, compliant patients perceived hypertension to be a more serious disease that benefited from drug therapy. 18 The findings of Sackett17 18 and Cummings et al.,16 therefore, suggest that behavioral intent and subsequent behavior could be influenced by efforts directed at changing relevant health beliefs and support the rationale for our prospective trial of three postcard cues, each containing a different message (Fig. 1) .
Postcard cues have been shown to lower broken appointment rates19-21 and have been retrospectively correlated with vaccination compliance. 3 We reasoned that a postcard containing information emphasizing those health beliefs that correlated with vaccinations might be used to change behavioral intentions, thereby promoting vaccination compliance. We also wondered whether a postcard with a personal message from a patient's primary care physician might improve compliance because of the previously demonstrated effect of physician recommendations on health and vaccination behavior. Accordingly, we designed and executed a randomized prospective trial of the effect of cue postcards on vaccination behavior that compares vaccination rates of patients receiving a "neutral" postcard, an "HBM" postcard, a "personal" postcard, and no postcard. The purpose of the trial was to compare the effect of the HBM postcard with the effect of no postcard or a neutral postcard and to make similar comparisons 
Methods
The study was conducted at the University of Washington Family Medical Center (FMC). The study population consisted of those patients identified as being at high risk for serious complications from influenza infection1: patients over 65 years of age and/or patients with chronic heart disease, bronchopulmonary disease, renal disease and diabetes mellitus, based on ICDA-8 diagnosis codes stored in the FMC's computer.
Three hundred ninety-five patients were identified and selected for study. These patients were randomly assigned to one of four groups: a control group receiving no postcard, a group receiving a neutral postcard, a group receiving an HBM postcard and a group receiving a personal postcard. When the 1978-1979 influenza vaccine became available, the postcards shown in Fig. 1 were mailed to patients. The HBM postcard obviously emphasizes the severity of influenza, the susceptibility of older persons to influenza and the benefits of vaccination. We did not intend to imply that older patients are more likely than younger patients to get influenza.
Initial demographic data were recorded when patients were assigned to experimental groups. Thereafter, data gathering occurred either when study patients came to the FMC for vaccination or in midDecember, when they were called and interviewed by phone. At that time, patients in the control group were called to determine if they had been vaccinated. They were also reminded of the availability of vaccine. Telephone interviewing was necessary because only 36.6 per cent of patients were vaccinated in the FMC.
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Of 395 patients originally selected for study, 88 were unavailable for analysis because they had moved, died, were hospitalized, had withdrawn from the practice or had no phone. Of the remaining 307 patients, data were gathered on 283 (92 per cent response rate). Twenty-four could not be reached despite at least five phone calls, and one refused to be interviewed.
Statistical comparisons were made using Student's t-Test, chi-square Test or Fischer's Exact Test.22 Linear logistic regression and the method of maximum likelihood23 were used to adjust for the observed effect of age and prior vaccination status on vaccination rates.
Results
The patients were, as expected, an elderly and primarily female group. Mean age was 66. Because the groups differed with respect to past vaccination experience, vaccination rates were computed separately for paients with different vaccination histories ( Table  2 ). The Health Belief Model group consistently had the highest vaccination rate, no matter how the groups were divided. However, smaller and unequal cell sizes resulted in differences that were statistically significant (0.05 < p < 0.1) for some comparisons.
Linear logistic regression was then used to test the statistical significance of the variation of vaccination probability with the Based on our data and the log-linear regression model, we obtained the fitted value for p = probability of being vaccinated for a 65-year-old as a function of vaccination history and postcard group. The data presented in Table 4 offer an estimate of the magnitude of differences between experimental groups.
Unadjusted subset analyses included patients (n = 149) who stated that they had never had influenza. The rates for both the Health Belief Model (53.4 per cent) and Personal (48.1 per cent) groups were signif- Studies of vaccination and other preventive health behaviors have also shown that physician advice correlates with compliance.'6 Nonetheless, a personal postcard, designed to provide a message from the patient's personal physician, although effective overall, was not more effective after adjusting for age and prior vaccination experience. This observation does not argue that physician advice is not effective, but that the personal postcard substitute for direct physician advice used in this study was not demonstrably more effective than no postcard or the neutral postcard. Given the methodologic problems we encountered, we hope this type of cue will be restudied.
The major methodologic problem in this experimental study is the failure of the randomization to distribute prior vaccination experiences equally in the four groups. This failure reemphasizes the need to collect data on important covariables even in randomized clinical trials. Such a failure was presumably due to chance but raises the possibility that other, undetected covariables (socioeconomic status, prior health beliefs, etc.) might not have been distributed randomly. Thus, we qualify our conclusions and are especially hopeful that our study will be repeated with a more effective randomization of covariables. A nonuniversity practice setting for such a trial would be particularly appropriate, since a trial in this setting would also allow assessment of the generalizability of our results.
Another methodologic concern is the fact that we relied on patient self-report of vaccination status rather than on a more objective method. The use of telephone follow-up was necessary because almost two thirds of our patients were vaccinated outside the FMC, at such a variety of sites that objective validation of vaccination status was impossible. Although not ideal, we used self-report in our earlier study of vaccination compliance3 and found a greater than 90 per cent concordance between self-reported vaccination status and the FMC records, which suggests that the method is fairly reliable, at least in this setting.
We know of no other study that has tested various postcard reminders in this fashion. The finding that the HBM postcard was more effective is of some theoretical interest to scholars interested in the general development of the model. The recent availability of pneumococcal vaccine has also focused increased attention on the general phenomenon of low utilization of vaccines designed to benefit special target populations. 33 Our study suggests that a HBM postcard is one effective way for practitioners to promote vaccines for high-risk patients in their practice. Reminder postcards can be designed to explain that patients are at high risk (i.e., susceptible to a potentially severe disease) for the disease for which an effective lowrisk vaccine is available. A health-beliefbased reminder postcard promoting influenza vaccination among high risk patients would probably be effective in promoting other vaccines like pneumococcal vaccine.
